Debate exists in the anesthetic community as to whether certain aspects of airway management should be considered an advanced or subspecialist area of practice, with only a small number of anesthetists specifically trained and routinely practicing in this area. In the United Kingdom, the Royal College of Anaesthetists does consider Airway Management to be a distinct area of training that can be delivered as an Advanced Training Module. This means that a number of Anesthetic Specialist Trainees, in their penultimate or final years of training, will receive 6-12 months of dedicated experience and training in advanced airway skills. We present our experience of delivering such an Advanced Training Module at Guy's Hospital, London, UK, a tertiary center with a large Head and Neck service. We will discuss the clinical, educational, and research opportunities that we are able to provide. We will also review the educational theories which allow us to assess whether our registrars are able to convert these opportunities into a "mastery" of the skills required to become a Specialist Airway Anesthetist.
The Royal College of Anaesthetists (RCoA) stipulates that all anesthetic trainees must be provided with a year of advanced training in a specialist area of interest to them in preparation for the independent practice required of a consultant Anesthetist [1] . This is delivered within the final 2 years of the 7-year anesthetic training program and can comprise of separate 6 months rotation in 2 areas of interest, referred to as ATMs or Fellowships.
Some argue that all anesthetists are airway specialists but after the completion of training not all consultant anesthetists will regularly undertake airway work such as Ear Nose and Throat (ENT) or Maxillofacial operating lists. Most will have infrequent exposure to complex airways in elective patients or acute emergency airway pathology. The completion of an Airway ATM enhances the skills and confidence needed to manage both planned and unanticipated airway pathology.
A newly qualified consultant Anesthetist who has completed an Airway ATM is an attractive applicant to both tertiary centers dealing with high numbers of such cases as well as to district general hospitals looking for an appropriately qualified consultant to act as their Airway Lead. In addition, the individual is ideally positioned to provide training and support to colleagues when faced with difficult and complex airways [2] . An Airway ATM is available at 3 teaching hospitals in South London: Guy's Hospital, King's College Hospital, and St George's Hospital. The Guy's Airway ATM is both popular and competitive, with 2 senior anesthetic trainees appointed biannually for Fellowships of 6 months duration.
Guy's Hospital was originally founded by Thomas Guy in 1792 and while much expanded since then, remains in its original site in Southwark. It sits amid iconic London landmarks such as London Bridge, Borough Market, and the modern glass tower of The Shard. It serves as a tertiary center for several surgical specialties, including Maxillofacial Surgery and ENT, with procedures performed ranging from tonsillectomies to extensive head and neck cancer resections with free flap formation. The hospital has a world-renowned reputation for training, research, and Airway Anesthesia practice in which the Airway Fellows have a contribution and which in part accounts for the reputation of our Airway ATMs.
Selection
In general terms, successful applicants to the Fellowship program are those who have demonstrated an interest in airway management and the shared airway specialities of Maxillofacial and ENT Anesthesia. Usually, this is not just through their prior clinical experience, but also by engagement in educational, research, and quality improvement activities.
The recruitment process consists of an application, shortlisting, and formal interview. The application mirrors that of NHS Jobs [3] (the dedicated recruitment service for the publicly funded National Health Service of the United Kingdom). This includes personal information, qualifications, employment history, references, supporting information, and monitoring information. Shortlisting and interviews are conducted by the ATM leads from the 3 participating hospitals in South London-consequently the person whom the successful candidate will be immediately accountable to. All interviews are structured and questions are broadly the same for each candidate. All panel members must be in agreement on the performance of the candidates. The recruitment process is held using standards set by NHS Employers in terms of mandatory elements such as equality, diversity, and inclusion [4] . Therefore, appropriate recruitment-related training is mandated for the panel.
Gaps in evidence for the most effective combination of selection tools in medical education, due to lack of validity and instead relying on reliability instead, have curbed adoption of other novel selection processes [5] . Examples of these are: aptitude tests, situational judgment tests, personality and emotional intelligence tests, and multiple-mini interviews. However, the provisional contractual agreement we establish at the interview stage varies from traditional practice. Transparency and agreement with the potential Fellow at this early stage is essential: here, the expectation of hard work, balanced with the assurance of experience, expert training, and support for both educational and academic productivity is established.
Syllabus and assessment
There are myriad challenges with creating the syllabus for the Fellowship as well as the assessment process for those completing an Airway ATM. Although the RCoA outlines core learning outcomes and suggest appropriate assessment methods in their Advanced Level Training guide [1] there are still limitations. In the RCoA's syllabus for Certificate of Completion of Training (CCT), (CCT represents the point of transition from trainee to consultant Anesthetist) we see a shift from the term "competence," being used in the rest of the guide, to "mastery" in the Advanced Level Training sections. This sets the ATMs aside from the rest of the training.
Although the term mastery does have a definition in educational literature [6] , defining what "gaining mastery in all aspects of airway management" [1] is difficult due to the broadness and lack of specificity. Moreover, the assurance of the mastery of such a broad and complex subject within a 6-month placement is arguably impractical and is somewhat contradictory to the concept of life-long learning [7] . A problem with relying on an overarching syllabus for an advanced module is that it is defined by the time in which it was written. For example, in the RCoA ATM guide syllabus was written in 2010 ( Fig. 1) . To truly provide what is defined by the RCoA as advanced training and to achieve "mastery," expected learning outcomes will need to be constantly evolving, explicit, up to date, and should incorporate innovative techniques and technologies.
There are a number of educational theories we can use to refine learning outcomes, to optimize training and aid assessment. Miller's Pyramid [8] (Fig. 2 ) is one such scaffold that is helpful when the outcome of training is to competently take up an appropriate place in the workforce. Another is a revision of Bloom's original work by Anderson in 2001 [9] , which fits well as a model of how the Fellowship supports trainees.
As outlined and adapted by Anderson, Bloom's taxonomy (Fig. 3) described ascending levels of complexity of cognition, suggesting that "creating is a higher attribute to evaluating." However, the higher attribute is dependent on those beneath it [10] . As such, the addition of this model supports the goal of achieving "mastery." Using Gagne's educational theory, we can use "task components [as] mediators of [a] final task performance" [11] . This forms the theoretical basis for Work Place Based Assessments (WPBAs) and is often used in medical education, especially in craft specialties such as Anesthesia. By breaking down each complex task into its component parts, assessment can be simplified and can be conducted for each individual component. Although a complex task or the caliber of the performance may be greater than the sum of its parts, we break down the knowledge and skills in our curriculum and further break them into their component parts for the purpose of formative assessment throughout the Fellowship, using Bloom's taxonomy as a reference.
Assessment still has its challenges. The RCoA mandates a small number of WPBAs; one Case Based Discussion (CBD) to demonstrate appropriate knowledge and 2 Directly Observed Procedures (DOPs) to demonstrate appropriate skill to complete the ATM [1] . So few WPBAs are unlikely to assure a level of mastery, however, we do not opt to increase the number of mandated WPBAs for our Airway Fellows. The reason for this is that the answer of how many would be required seems difficult to verify and an arbitrary increase in this number increases the risk of encountering any of the functional problems of WPBAs revealed in Massie's review of WPBAs, such as insufficient time for proper usage [12] . We, however, leave it to the discretion of each Fellow to decide how many WPBAs to complete above the RCoA minimum, as the number and variety of assessments submitted by each Fellow can offer insight into their some of their self-directed learning.
Fellows are expected to keep a logbook of the cases and procedures they perform. Attempts have been made to define how many repetitions of a procedure leads to competence. An example is 10 fiber optic intubations found by Johnson and Roberts [13] to achieve a 95% success in the first intubation. However, there have been long-standing objections, as early as Gagne's challenge of Dewey's "learning by doing" [13] , to the conclusion that the best way to learn a task is to simply repeat it and that performance increases as a course with increased numbers of repetitions of performance. Therefore, we provide expert feedback in a process of gradually reduced supervision ensuring a transition from the usual starting position of novice to that of independent practitioner. The absolute numbers we have found can, to an extent, be used as a surrogate for the trainee's engagement in the Fellowship and utilization of all the learning opportunities available.
Although ambiguity in the RCoA's ATM syllabus and the few numbers of mandated WPBAs risks a reduction of standardization across Fellowships, it does allow for the capacity to accommodate an adaptive, up to date syllabus and a more personalized, longitudinal, formative assessment of performance at an advanced level.
In addition, curriculum mapping performed at the beginning of the module allows transparency to all stakeholders, demonstrates links between different elements of the curriculum. It visually helps demonstrate the idea that the Fellowship in its entirety is greater than the sum of the individual parts. As described by Harden [14] , as well as the expected learning outcomes, we generally includes curriculum content, areas of expertise covered, learning opportunities, learning locations, learning resources, timetable, relevant staff, personal information and aims of the fellows and assessment. We adhere to the RCoA requirement of a having educational supervisor meetings at the beginning, middle, and end of the Fellowship to ensure that both parties' expectations are being met.
Clinical exposure
The amount and variety of clinical exposure Fellows experience during their 6-month placement is perhaps less equivocal. Day to day, major airway lists take place in 3 theaters in the hospital's main theater complex, predominantly on Mondays, Tuesdays, and Wednesdays. Airway Fellows are allocated to one list per day but can liaise with the Anesthetists in other theaters to assist with other patients. This maximizes their exposure to challenging cases and procedures including awake fiberoptic intubation (AFOI), high frequency jet ventilation, and videolaryngoscopy (VL). Typical cases include head and neck tumor resection with free flap formation, panendoscopies and biopsies of laryngeal pathology, laser resection of subglottic pathology, and complex thyroidectomies with sternotomy. On Thursdays and Fridays, trainees are allocated to simpler ENT lists, including day surgery. While these cases less frequently require advanced techniques, they are an opportunity to develop independent list management skills. They also often present education delivery opportunities. Our trainees are part of a one in 8 on-call rota, and as such have responsibilities to provide emergency anesthetic care both during the working day and out of hours. This in and of itself provides the opportunity to develop skills in managing emergency difficult airway and thoracic pathology, as well as complications from surgery.
In surveys of 212 UK hospitals and 554 Difficult Airway Society (DAS) members in 2014, Gill et al [15] described an inadequacy in delivery of the skills mandated by the RCoA's Higher Training Module syllabus [16] which requires for every trainee to achieve CCT, a somewhat lesser target than mastery from Airway ATMs. They identified limited access to advanced airway equipment, namely high frequency jet ventilators and videolaryngoscopes, and limited numbers of trainers competent in these devices. The large number of patients we receive with complex airway pathology, the variety of complex airway procedures, and the relevant Continuing Professional Development (CPD) available to our consultant body ensures a large cohort of expert trainers. We make every effort to make available the equipment and opportunities for use for our Fellows.
Currently, ∼120 AFOIs are performed at the Guy's site in each 6-month period. Most Fellows perform at least 30 of these procedures as well as more asleep endoscopic intubations. Supporting opportunities to enhance their endoscopic skills Miller's Pyramid, after Miller [8] .
Figure 3. Bloom's taxonomy, after Anderson [9] . Keane et al. JOHNA (2019) 3:e03 www.journalheadneckanesthesia.com include endoscopic simulation and performing nasal endoscopy supervised by our surgical colleagues in ENT clinic. We provide our fellows with the opportunity to expand their proficiency at VL, with various videoscopes made available to familiarize themselves with. These include Storz C-Mac, Bonfils, Airtraq, Glidescope and AP Advance VL, and soon the King Vision VL.
Recent novel techniques that have been widely adopted and taught at Guy's include apneic oxygenation. We have been a pioneering center in the use of the Transnasal Humidified RapidInsufflation Ventilatory Exchange (THRIVE) [17] technique, and our Fellows become experienced using high flow humidified oxygen as part of the safe anesthetic management for patients undergoing AFOI, investigative panendoscopies and even laser treatment of laryngeal pathology. Being a thoracic center, different forms of jet ventilation and the THRIVE technique can be applied to thoracic cases as well and are not limited to airway cases.
We have a collaborative training relationship with our surgical colleagues, and our fellows routinely get the opportunity to scrub for surgical tracheostomies. This familiarizes them with front of neck anatomy and instrumentation.
Education
As well as the in-house training, we encourage trainees to attend regional, national, and international meetings and conferences. These notably include the RCoA and Association of Anaesthetists for Great Britain and Ireland (AAGBI) scientific meetings, Head and Neck Anaesthetists Meeting, Difficult Airway Society (DAS) and the meetings of the European and American Societies of Anaesthesiology.
In addition to attending educational events, our Fellow's very quickly reach a position where they possess the knowledge and understanding in order to be able to teach both simple airway management to juniors and specialists, as well as advanced airway management and techniques to peers and senior colleagues. They receive the opportunities to teach at local, regional, national, and international courses and conferences.
Guy's Hospital sits alongside King's College London University and trains their undergraduate medical students. Our Fellows are actively involved in the delivery of undergraduate Anesthesia teaching, particularly involved in the delivery of the undergraduate Student Selected Component (SSC) in Anesthesia.
In addition to the didactic teaching, our trust has a wellestablished simulation center with strong ties to the Anaesthetic department. Airway Fellows are encouraged to share their experience by involving themselves in simulation training as candidates and faculty. The trust provides an opportunity for formal training in simulation debriefing as well. This provides a unique opportunity for interprofessional education with individuals of all levels.
The establishment of the South Thames Airway Group (STAG), an airway network with the goal of sharing knowledge, experiences, governance and research, has provided a regular opportunity to teach and collaborate at a regional level. The popular Guy's Advanced Airway Management Course (www. das.uk.com/courses/advanced-airway-management-course) that we deliver and our close involvement in the DAS Annual Scientific Meeting (www.das.uk.com/meetings) allows the experience of being a faculty member at large, international educational meetings, gain organizational experience and teach on advanced airway workshops to a wide variety of international delegates.
Research
Aligning with Bloom's amended taxonomy [6] , mentioned above, Guy's Hospital Anaesthetic Department places the attribute of "creating" new knowledge, in the form of research, high as a cognitive domain. With the strategies in place in the Fellowship to accommodate the attainment of the rest of Bloom's scaffolding (remembering, understanding, applying, analyzing, and evaluating) as well as with expert support and advocacy from the consultant body, our advanced trainees are well positioned to take an active role in the research of advanced airway management. Indeed, this has somewhat become an expectation.
The Fellowship boasts an impressive collection of academic successes including oral presentations at Euroanaesthesia in Berlin and the Networking World Anaesthesia Convention (NWAC) in Vancouver, with prize-winning presentations given at the 2015 World Airway Management Meeting in Dublin and 2016 Difficult Airway Society Annual Scientific Meeting in Torbay. Fellows have published correspondence in the peerreviewed journal Anaesthesia, review articles and original research in the British Journal of Anaesthesia, Anaesthesia, the Journal of Clinical Anaesthesia, the Journal of ENT Masterclass, the Canadian Journal of Anaesthesia, and Indian Journal of Anaesthesia. A dividend of the academic productivity is accessibility to new equipment from industry, thus further enhancing the accessibility to state-of-the-art devices for our Fellows.
Summary/conclusions
Although Sharma et al [18] found a wide variation in clinical, education, and research activity in a survey of 23 Airway ATMs across the United Kingdom and Ireland, we at Guy's are confident, that with the clinical exposure available, expert supervision, feedback, structured syllabus, and research pedigree, we provide an effective process for competence in advanced airway management and a platform as well as the opportunity for mastery in the field. This has been successfully demonstrated by the career achievements of our past Fellows. Over the years, 19 of the past 30 Fellows have gone on to become consultants with specialist interest in airway management and 5 have become airway leads in their respective departments.
